Natural killer T cells within the liver: conductors of the hepatic immune orchestra.
Natural killer T (NKT) cells are distinct innate immune T cells which play a key role in the pathogenesis of various immune-mediated liver diseases. NKT cells are traditionally defined as cells that co-express the T cell receptor (TCR) and certain natural killer cell surface markers (e.g. NK1.1 in some mouse strains). Based on CD1d restriction, they are broadly classified as invariant (iNKT) and noninvariant NKT cells. Both NKT cell types are abundant within the liver and, mainly through the study of animal models of immune-mediated liver injury, the role of NKT cells in the context of liver inflammation is becoming better understood. iNKT cells are the NKT cell subtype which has been most well characterized, and therefore this paper will focus mainly on iNKT cells. NKT cells recognize both host and microbial glycolipid antigens, presented by antigen-presenting cells in the context of the MHC class I- like molecule CD1d, via their T cell receptor. Upon activation, NKT cells rapidly release large quantities of T helper type 1 (Th1; e.g. IFN-gamma, TNF-alpha), Th2 (e.g. IL-4, IL-10), and Th17 (e.g. IL-17, IL-22) type cytokines, with diverse immunoregulatory and immunomodulatory effects. Moreover, through the release of these cytokines, NKT cells can drive subsequent downstream immune responses in tissues such as the liver, including the upregulation of adhesion molecule expression and increased chemokine production. By regulating immune cell adhesion pathways and chemokine secretion, NKT cells can direct both pro-inflammatory (e.g. Th1 cell) and anti-inflammatory (e.g. regulatory T cell) cell infiltration into the liver. Through this mechanism, NKT cells orchestrate a balance between pro- and anti-inflammatory responses within the liver during immune-mediated liver damage. This paper highlights the diverse roles played by iNKT cells as master regulators of immune-mediated liver injury.